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IN THE UNITED STA T ES PATENT & TRADEM AR K O FFI CE 

IN RE APPLICATION OF: : 

Jean-Paul DEBALME, et al. : 

SERIAL NO.: New Application : 

FILED: Herewith : 

FOR: PROCESS FOR : 
MANUFACTURING A 
COMPOSITE TAPE FORMED 
FROM REINFORCING FIBRES 
AND FIBRES OF A 
THERMOPLASTIC ORGANIC 
MATERIAL 

PRELIMINARY AMENDMENT 

ASSISTANT COMMISSIONER FOR PATENTS 
WASHINGTON, D.C. 20231 

SIR: 

Prior to consideration of the above-identified application, please amend the 
application as follows: 

TN THF, SPECIFICATION 
Please amend the specification as follows: 
Page 1, before line 1, insert 

- TITLE OF THE INVENTION 
PROCESS FOR MANUFACTURING A COMPOSITE TAPE FORMED 
FROM REINFORCING FIBRES AND FIBRES OF A THERMOPLASTIC 
ORGANIC MATERIAL 

BACKGROUND OF THE INVENTION 

Fie l d o f t he I nve ntio n -. 



before line 4, insert 
- Discussion of the Background -. 

Page 2, before line 29, insert 

—S UM MA RY OF THE INVENT I ON -. 
Page 5, before line 29, insert 

-- BRTEF DESCRTPTTON OF THE DRAWINGS -. 
Page 6, before line 1 , insert 
— DETAILED DESCRTPTTON OF THE PREFERRED EMBODIMENTS -. 

I N THE CLA I MS 

Page 14, change "CLAIMS" to 

- WHAT IS NEW AND DESTRED TO BE SECURED BY LETTERS PATENT OF THE 
UNITED STA T ES IS; -. 

Please amend Claim 1-18 as follows: 

1. (Amended) Process for manufacturing a composite tape [(10)] based on 
reinforcing fibres and on a thermoplastic organic material, consisting in bringing together and 
in consolidating a multiplicity of continuous yarns [(H)], characterized in that: 

[-] yarns [(11)] based on thermoplastic and reinforcing fibres and entrained and 
brought together in a parallel manner in the form of a sheet [(12)]; 

[- the] said sheet [(12)] is made to enter a zone in which it is heated to a temperature 
reaching at least the melting point of the thermoplastic without reaching the softening 
temperature of the reinforcing fibres; 

[-] the sheet [(12)] is made to pass through a rotating impregnation device [(80)], 
while maintaining its temperature at a temperature at which the thermoplastic is malleable, in 
order to distribute the molten thermoplastic uniformly and guarantee that the reinforcing 



fibres are completely impregnated by the latter; 

[-] the sheet [(12)] is introduced into a shaping and centring device [(100)], while 
maintaining its temperature at a temperature at which the thermoplastic is malleable, so as to 
obtain a tape [(13)] formed by bringing the yarns [(1 1)] together so as to be touching, thereby 
creating transverse continuity; 

[-] the tape [(13)] is cooled in order to consolidate the yarns by freezing the 
thermoplastic and its dimensional characteristics and its appearance are set in order to deliver 
[the] said composite tape [(10)]. 

Claim 2, line 2, delete "(1 1)". 

Claim 3, line 1, delete "or 2". 

Claim 4, line 2, delete "(1 1)", and 
line 3, delete "(12)". 

Claim 5, line 2, delete "(12)", and 
line 4, delete "(80)". 

Claim 6, line 3, delete "(10)". 

7. (Amended) Apparatus for implementing the process according to [any one of 
Claims] Claim 1 [to 6], characterized in that it comprises: 

[-] means [(130)] for entraining the continuous yarns [(H)] consisting of reinforcing 
filaments and of thermoplastic filaments and means [(50)] for bringing [the] said continuous 
yarns into the form of a sheet [(12)]; 

[-] means [(70)] for heating [the] said sheet [(12)] to a temperature reaching at least 
the melting point of the thermoplastic but not the softening temperature of the reinforcing 
filaments; 

[-] a rotating device [(80)] for impregnating the heated sheet so as to distribute the 
molten thermoplastic uniformly and guarantee that the reinforcing filaments are completely 



impregnated by the latter; 

[-] a device [(100)] for shaping and centring the sheet [(12)] so as to convert it into a 
tape [(13)]; 

[-] a calender [(110)] for cooling the tape [(13)], making it possible to freeze the 
thermoplastic and to consolidate the yarns [(H)] and form the final tape [(10)]. 
Claim 8, line 2, delete "(90)"; 

line 3, delete "(12)"; and 
line 5, delete "(80)". 
Claim 9, line 2, delete "(70, 90)". 
Claim 10, line 2, delete "(50)"; 

line 3, delete "(51)"; and 

line 4, delete "(11)". 
Claim 11, line 2, delete "(80)"; 

line 3, delete "(81)"; and 

line 5, delete "(12)". 
Claim 12, line 2, delete "(81)"; and 
same line, delete "(82)". 
Claim 13, line 2, delete "(100)"; 

line 3, delete "(101)"; 

same line, delete "(102)"; 

line 6, delete "(12)"; and 

line 8, delete "(13)". 
Claim 14, line 2, delete "(110"); 

line 4, delete "(13)"; and 

line 6, delete "(10)". 
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Claim 15, line 2, delete "(110)"; 

line 3, delete "(120)"; and 

line 4, delete "(10)". 
Claim 16, line 2, delete "(40)"; 

line 3, delete "(1 1)"; and 

same line, delete "(50)". 
Claim 17, line 3, delete "(70)". 
Claim 18, line 3, delete "(130)"; 

line 4, delete "(140)"; and 

same line, delete "(10)". 

T N THE A B STR ACT 

Please delete the abstract in its entirety and insert the following new abstract: 
- ABSTRACT OF THE DISCLOSURE 

Process for manufacturing a composite tape including the steps of bringing together 
and consolidating a multiplicity of continuous yarns. The yarns are based on a thermoplastic 
and reinforcing fibres that are entrained and brought together in a parallel manner in the form 
of a sheet which enters a zone that is heated to a temperature reaching at least the melting 
point of the thermoplastic and then passes through a rotating impregnation device in order to 
distribute the molten thermoplastic uniformly and guarantee that the reinforcing fibres are 
completely impregnated by the latter. The sheet is then introduced into a shaping and 
centring device so as to obtain a tape formed by bringing the yarns together so as to be 
touching, thereby creating transverse continuity. The tape is cooled in order to consolidate 
the yarns by freezing the thermoplastic and its dimensional characteristics and its appearance 
are set in order to deliver the composite tape.— 

-5- 



REM AR K S 

Favorable reconsideration of this application as presently amended is respectfully 
requested. 

Claims 1-19 are presently active in this case. Claims 1-18 having been amended by 
way of the Preliminary Amendment. A substitute Abstract of the Disclosure has also been 
provided in the present Preliminary Amendment. Therefore, a full and thorough 
examination on the merits of Claims 1-19 is requested. 
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The invention relates to the manufacture of a 
composite tape based on reinforcing fibres and on a 
thermoplastic organic material. 

Composites based on a thermoplastic and on 
reinforcing fibres are widely used in the reinforcement 
of all types of articles, especially for the 
manufacture of composite pipes intended for conveying 
pressurized gases or liquids. 

Patent Application FR 2,516,441 discloses a 
process for manufacturing thin sections comprising 
unidirectional continuous glass fibres embedded in a 
thermoplastic resin. 

The steps of the process for obtaining such 
sections are as follows: 

unwinding glass yarns from reels, in order to 

form a sheet of yarns; 

separating the fibres of the yarns, in order to 
separate them because of the size with which 
they are coated; 

dipping the sheet of glass fibres into an 
aqueous bath of a thermoplastic or else in a 
fluidized bed of powder of a thermoplastic- 
heating the sheet in order to evaporate the 
water or to melt the powder, depending on the 
mode of dipping; 

hot shaping the resin-encapsulated sheet of 

fibres so as to produce the desired section. 

One drawback with this process is that it is 
necessary, in order for the fibres to be uniformly 
impregnated with the thermoplastic, to introduce the 
step of separating the fibres. This requires a specific 
device using several rollers, the number and 
arrangement of which, for ensuring the suitable winding 
angle of the sheet on these rollers, are determined by 
the degree to which the fibres stick together. 

In addition, it is sometimes necessary, when 
the degree of sticking is too high, to provide heating 
means complementary to the rollers. 

Consequently, there is a possibility that all 
the fibres are not completely separated from each 



other, in order subsequently to allow them to be 
encapsulated with the thermoplastic. 

Moreover, the process uses for the impregnation 
a bath of thermoplastic which has to be maintained at a 
constant level the dispersion of which thermoplastic is 
constantly circulated in order to ensure as constant an 
impregnation as possible. Furthermore, the means 
employed in this bath are considerable and difficult to 
manage in a manufacturing line; these are elements such 
as a liquid delivery pump, a weir for establishing a 
constant level, a storage bath for the overflow, and a 
stirring device for ensuring that the contents of the 
bath are homogeneous, these elements having to be 
regularly cleaned. 

In the variant of the impregnation device for 
the use of a fluidized bed, specific means are also 
necessary, especially a vibrating system mounted on 
springs, for metering the amount of powder taken away 
by the fibres. 

Finally, the shaping device consists of a lower 
roller provided with a groove through which the sheet 
runs and of an upper roller serving to press the sheet. 
Thus, the various expected gauges of the section entail 
the drawback of having to have available several 
rollers which have variously sized grooves, 
respectively . 

Consequently, this process, being slow to carry 
out, proves to be expensive and of low performance. 

The object of the present invention is 
therefore to provide a process for manufacturing a 
composite based on reinforcing fibres and on a 
thermoplastic organic material, which process is easy 
and rapid to implement and is economic from an 
industrial standpoint. 

More particularly, the invention provides, by 
virtue of this process, a product in the form of a 
strong flexible tape having a constant thickness of 
less than 0.2 mm and consisting of continuous 
reinforcing yarns arranged so as to be parallel and 



touching each other and consolidated by thermoplastic 
in order to create transverse continuity without any 
air being present, the tape having a smooth surface 
appearance and a void content of less than 0.2%. 

According to the invention, the process for 
manufacturing the tape is characterized in that: 

yarns based on thermoplastic and reinforcing 
fibres are entrained and brought together in a 
parallel manner in the form of a sheet; 
the said sheet is made to enter a zone in which 
it is heated to a temperature reaching at least 
the melting point of the thermoplastic without 
reaching the softening temperature of the 
reinforcing fibres; 

the sheet is made to pass through a rotating 
impregnation device, while maintaining its 
temperature at a temperature at which the 
thermoplastic is malleable, in order to 
distribute the molten thermoplastic uniformly 
and guarantee that the reinforcing fibres are 
completely impregnated by the latter; 
the sheet is introduced into a shaping and 
centring device, while maintaining its 
temperature at a temperature at which the 
thermoplastic is malleable, so as to obtain a 
tape formed by bringing the yarns together so 
as to be touching, thereby creating transverse 
continuity; 

the tape is cooled in order to consolidate the 
yarns by freezing the thermoplastic and its 
dimensional characteristics and its appearance 
are set in order to deliver the said composite 
tape of the invention. 

According to one characteristic, the yarns that 
are brought together consist of continuous glass 
filaments and continuous thermoplastic filaments which 
are co-mingled. 

According to another characteristic, the 
process consists in unreeling, from wound packages, a 



continuous yarn of reinforcing filaments and 
thermoplastic filaments and, while the yarns are being 
brought together in the form of a sheet, in regulating 
the tension in the yarns. 

Advantageously, the yarns are stripped of any 
static electricity before the sheet passes into the 
heating zone. 

According to another characteristic, the sheet 
is introduced into an additional heating zone after it 
has passed through the rotating impregnation device. 

With regard to the apparatus for implementing 
the process, this is characterized in that it 
comprises : 

- means for entraining the continuous yarns 
consisting of reinforcing filaments and of 
thermoplastic filaments and means for bringing 
the said continuous yarns into the form of a 
sheet ; 

- means for heating the said sheet to a 
temperature reaching at least the melting point 
of the thermoplastic but not the softening 
temperature of the reinforcing filaments; 

a rotating device for impregnating the heated 
sheet so as to distribute the molten 
thermoplastic uniformly and guarantee that the 
reinforcing filaments are completely 

impregnated by the latter; 

a device for shaping and centring the sheet so 
as to convert it into a tape; 

a calender for cooling the tape, making it 
possible to freeze the thermoplastic and to 
consolidate the yarns and form the final tape. 
According to one characteristic, the apparatus 
comprises additional heating means so as to keep the 
thermoplastic of the sheet malleable after the latter 
has passed through the impregnation device. 

According to another characteristic, the means 
of the apparatus for bringing the yarns together 
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consist of a comb, the tines of which produce a 
uniformly-spaced parallel alignment of the yarns. 

According to another characteristic, the 
impregnation device comprises three heated rotating 
5 rolls which are arranged in a triangular configuration 
and between which the sheet runs, the roll separation 
height being adapted in order to apply suitable 
pressure to the surface of the sheet. 

Advantageously, each roll has a blade for 
10 scraping off the molten thermoplastic deposited on the 
roll after the sheet has passed. 

According to another characteristic, the 
shaping and centring device comprises a lower roller 
and an upper roller which are offset, one above the 
15 other, and rotating in opposite directions, the upper 
roller being in the form of a hyperboloid, and the 
sheet being concentrated around the central running 
axis as it passes between the two rollers in order to 
deliver a tape constituting a mutually contiguous 
20 association of yarns. 

Advantageously, the cooling calender of the 
apparatus consists of two rotating cooling rolls which 
are arranged one above the other and which do not have 
guiding edges, the calender thus giving the composite 
25 tape its final shape. 

Preferably, the cooling calender includes, 
downstream of the rolls, a bath in which the running 
composite final tape is immersed. 

Further features and advantages will now be 
30 described with regard to the drawings in which: 

Figure 1 is a schematic side view of the 
apparatus for manufacturing a tape according to the 
invention ; 

- Figures 2 to 5 are perspective views of certain 
35 parts of the apparatus in Figure 1, respectively of a 
device for regulating the tension in the yarns, of the 
rotating impregnation device, of the shaping and 
centring device and of the cooling calender. 
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The apparatus 1 seen in Figure 1 allows 
manufacture of a tape 10 according to the invention, 
which has a constant thickness and consists of a 
multiplicity of parallel yarns 11 brought together so 
5 as to be mutually contiguous. Each yarn, sold by 
Vetrotex under the brand name TWINTEX® and manufactured 
according to the process described in Patent 
EP 0,599,695, consists of glass filaments and of 
filaments of a thermoplastic organic material, of the 
10 polyolefin or polyester type, which are intimately co- 
mingled . 

The manufacturing apparatus 1 comprises, in the 
form of a line and going from the upstream end to the 
downstream end, a creel 20 provided with several wound 

15 packages 2 of yarn 11, an eyeletted plate 30, a device 
40 for regulating the tension in the yarns, a comb 50, 
a device 60 for removing static electricity, a first 
oven 70, an impregnation device 80, a second oven 90, a 
smoothing and centring device 100, a calender 110, a 

20 cooling bath 120 and a caterpillar haul-off 130. 

The creel 20 is of the unreeling type. Its 
purpose is to unreel the yarn 11 from each package 2. 
It is composed of a frame provided with horizontal 
rotating spindles 21, each supporting a package 2. 

25 As a variant, it is possible to use a pay-out 

creel, but this introduces a twist into the yarn which 
is not constant, ranging from one turn per 50 cm to one 
turn per 1 m. This twist has the drawback of limiting 
the minimum thickness of the finished tape, it not 

30 being possible for this to go below 0.3 mm in the case 
of packages of 982 tex yarn. 

Furthermore, this twist favours entanglement of 
the yarns as they run along the tape manufacturing 
line, thereby causing knots and/or non-parallel and 

35 non-taut yarns 11 in the tape once it has been formed, 
resulting in a reduction in the mechanical properties 
of the tape as finished product. 

Consequently, it will be preferred to use an 
unreeling-type creel, especially for producing a small 



tape thickness (of less than 0.2 mm). However, in this 
case it proves to be necessary to provide a regulating 
device, referenced 40 in Figures 1 and 2. 

This device 40 makes it possible to adjust the 
5 overall level of tension in the sheet of yarns . 

The eyeletted plate 30, which can also be seen 
in Figure 2, lies in a vertical plane parallel to the 
rotating spindles 21 of the creel. The eyeletted plate 
allows the yarns 11, each of which passes through an 

10 eyelet 31 in order to be guided towards the tension- 
regulating device 40 at an angle appropriate to the 
desired tension, to be grouped together. The eyelets 31 
are made, in a known manner, of a ceramic in order to 
prevent the yarns from being damaged as they pass 

15 through them. 

The tension-regulating device 40 which is 
illustrated in Figure 2 is combined with the eyeletted 
plate 30. It comprises a series of cylindrical bars 41 
arranged in a staggered configuration one above 

20 another, the yarns 11 coming from the eyeletted plate 
30 travelling over and under these bars so as to define 
identical sinusoids, the amplitude of which influences 
the tension in the yarns. The height of the bars can be 
adjusted so as to be able to modify the amplitude of 

25 the sinusoids, an increased amplitude imposing a higher 
tension in the yarns . 

The bars are advantageously made of brass or of 
a ceramic in order to limit the static electricity 
phenomena induced by the rubbing of the yarns. 

30 Placed at the exit of the device 40 is a comb 

50 whose tines 51 group the yarns 11 together into a 
uniformly-spaced parallel alignment in order to obtain 
a sheet 12 in the form of bundles of yarns. 

Installed between the comb 50 and the entrance 

35 of the first oven 70 is an electrical device €0 serving 
to remove any static electricity with which the yarns 
11 might be charged, so as to prevent the said yarns 
from bulking which, otherwise, would cause them to 
degrade in the oven 70. 
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The first oven 70 and likewise the second oven 
90 operate by a convection of hot air. They could just 
as well be infrared ovens . 

By passing through the first oven 70, the sheet 
5 12 is heated to a temperature such that on leaving the 
oven the sheet has a temperature high enough to reach 
the melting point of the thermoplastic of the yarns 11 
so that the molten thermoplastic sticks together and is 
embedded in the glass filaments of the entire sheet 12. 

10 Between and outside the ovens 70 and 90 there 

is a rotating impregnation device 80 which flattens the 
sheet 12 so as to expel the air contained between the 
yarns, distribute the molten thermoplastic uniformly 
over the width of the sheet and guarantee that the 

15 glass filaments are completely impregnated by the 
thermoplastic . 

The rotating impregnation device 80, which can 
be seen in Figure 3, consists of three mutually 
parallel rolls 81 arranged in a triangular 

20 configuration so as to have two lower rolls and one 
upper roll. The rolls are heated and reach a 
temperature high enough to maintain the thermoplastic 
of the sheet in a malleable state. 

The rolls 81 rotate, the lower ones rotating in 

25 the positive direction with respect to the running 
direction F of the sheet 12 while the upper one rotates 
in the opposite direction, the rotation speeds being 
identical and corresponding to that at which the sheet 
runs . 

30 The height of the upper roll can be adjusted in 

order to apply pressure to the sheet 12 high enough to 
ensure that the glass is impregnated by the 
thermoplastic . 

Since the rolls 81 are in contact with the 

35 sheet, a film of thermoplastic is rapidly deposited 
onto their surfaces. Advantageously, the said rolls 
each have a blade 82 whose action is to scrape their 
surfaces and whose purpose is at the same time to 
prevent the formation of any spurious winding of the 
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glass filaments and to help in achieving homogeneous 
distribution of the molten thermoplastic along the 
length of the tape. Thus, should there be an 
excessively thick film on each roll, this excess is 
5 used to supplement the encapsulation of the glass 
filaments which might be insufficiently coated. 

The inclination of the blades 82 can be 
adjusted so as to optimize their effectiveness. 

As a variant, for the same purpose of 

10 regulating the distribution of thermoplastic, instead 
of using the blades 82 the three rolls are driven at a 
slightly lower speed of rotation than the speed at 
which the sheet runs. This solution means that not only 
do the rolls 82 have to be driven but also that a speed 

15 control mechanism has to be installed. 

The temperature setting of the second oven 90 
is such that the thermoplastic of the running sheet 
remains malleable. 

Note that it would be conceivable to use a 

20 single oven in which the impregnation device 80 would 
be housed, the impregnation device being able to 
withstand the temperature of the oven. 

Placed at the exit of the second oven is a 
shaping and centring device 100 which, as illustrated 

25 in Figure 4, comprises a cylindrical lower roller 101 
and a hyperboloidal upper roller 102 which is slightly 
offset upstream with respect to the vertical through 
the lower roller, both rollers rotating and being 
heated in order to maintain the temperature at which 

30 the thermoplastic of the sheet 12 is malleable. 

The purpose of the device 100 is to convert the 
sheet 12 into a tape 13 of constant thickness formed by 
bringing the yarns 11 together so as to be touching, in 
order to create transverse continuity in the said tape. 

35 Thus, the device 100 concentrates the sheet around the 
central axis of the line in order to reduce its width, 
which had been increased during its passage through the 
impregnation device 80, and recentres the sheet with 
respect to the central axis of the manufacturing line 
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in order to suitably guide the tape downstream towards 
the calender 110. 

The gathering and guiding towards the centre is 
achieved by the hyperboloidal shape of the upper roller 
102 which, by adjusting its height, also allows light 
pressure to be applied to the upper surface of the 
sheet in order to concentrate it. 

The counter rotation of the rollers 101 and 102 
firstly prevents the thermoplastic from drying and 
secondly prevents it from accumulating, which could 
impair the uniformity of its distribution and 
consequently the thickness of the tape. 

A calender 110, which can be seen in Figure 5, 
is located downstream of the device 100 for the purpose 
of giving the tape 13 its final dimensional 
characteristics and its final appearance, so as to have 
a finished tape 10. The calender 110 adjusts the final 
thickness of the tape and at the same time cools it in 
order to freeze the thermoplastic, giving it a smooth 
surface appearance. 

The calender consists of two counter rotating 
rolls 111 arranged one above the other and made to 
rotate by the tape running through them. 

The two rolls 111 are cooled by internal 
circulation of water so as to freeze the thermoplastic 
and consolidate the yarns. 

The thickness of the tape 10 is accurately 
controlled by the gap set between the two rolls using 
adjustable stops 112. A pneumatic cylinder 113 provides 
the pressure to be applied to the surface of the tape 
in order to even out all the thickness variants that 
might occur. It thus fulfils the role of locking the 
position of the adjustable stops 112. 

It should be emphasized that the calender 110 
does not have any guiding edges which, in the known 
calendering devices, make it possible to impose a width 
on the element to be calendered. This is because, in 
the invention, the width is defined by the number of 
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yarns 11 used for manufacturing the tape. The absence 
of edges has the advantage of not shearing the yarns. 

The final cooling of the tape is achieved by 
means of the water bath 120, placed after the calender 
5 110, and in which the running tape 10 is immersed. 

Installed beyond this bath is a caterpillar 
haul-off 130 which constitutes, in a known manner, a 
means of entraining the yarns and the tape, by exerting 
a tensile force all along the line. It sets the pay-out 
10 speed and the run speed of the sheet and then of the 
tape . 

Finally, the manufacturing apparatus 1 may 
include, at the end of the line, a winder 140 intended 
to wind the tape in order to form a reel, so as to make 
15 it easier to store it. 

The process for manufacturing the tape 
according to the invention will now be described. The 
example given below produces a glass/polyethylene 
composite tape with a width of 90 mm and a thickness of 
20 0.2 mm, its void content being less than 0.2%. 

The start-up of the process begins by manually 
pulling each yarn 11 off the packages 2 and manually 
taking it as far as the haul-off 130 where each yarn is 
then held clamped, all the yarns passing through the 
25 various devices described above. In this example of 
application, there are 28 rovings of glass /polyethylene 
co-mingled composite yarn having the trademark 
Twintex®, the 982 tex overall linear density of which 
comprises 60% glass by weight. 
30 The ovens 70 and 90 as well as the heating 

elements of the apparatus 1 are raised in temperature 
so as to reach the following temperatures: 
- oven 70: 37 0°C; 
oven 90: 28 0°C; 

35 - rotating rolls of the impregnation device 80: 

290°C; 

rollers of the shaping and centring device 100: 

270°C. 
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The haul-off 130 is switched on and payout from 
the packages 2 starts. 

The yarns 11 pass through the eyelets 31, then 
astride the bars in the device 40 and are brought 
5 together through the tines of the comb 50 in order to 
form, at the exit, the sheet 12 of parallel yarns. 

The sheet 12 then meets the device 60 which 
removes any static electricity. 

Next, the sheet enters the first oven 70 so 
10 that the thermoplastic reaches its melting point. 
Thereafter, it passes between the heated rolls of the 
device 80 which make it possible for it to be rolled, 
expelling the air, and to uniformly distribute the 
thermoplastic which thus encapsulates the glass 
15 filaments. We should point out that the amount of 
thermoplastic does not have to be metered since it is 
directly incorporated into the raw material of the tape 
by it being co-mingled with the glass filaments. The 
temperature of the sheet, after it has passed through 
20 this device 80, reaches 190°C. 

The sheet 12 then passes through the second 
oven 90 in order to maintain the thermoplastic in a 
malleable state so that, on leaving the oven, it runs 
between the rollers 102 of the shaping and centring 
25 device 100, in order to convert it into a tape 13 which 
is shaped by closing up the yarns against each other 
and placing them so that they touch each other. After 
shaping, the tape has a temperature of 210°C. 

Next, the tape 13 passes between the rolls 111 
30 of the cold calender 110 in order to give it its final 
shape, by freezing the thermoplastic and consolidating 
the yarns. The tape 10 of the invention is obtained 
with a constant thickness and a smooth appearance. The 
tape has a temperature of 100°C on leaving the 
35 calender. 

In order to facilitate and speed up the cooling 
of the entire tape 10, the latter is immersed in a 
water bath 120 and becomes, on leaving it, its 
temperature being 30°C, a strong product sufficiently 
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flexible to be wound up by means of a winder 140 in the 
form of a reel, for ease of storage, transportation and 
use . 
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CLAIMS 



1. Process for manufacturing a composite tape 

(10) based on reinforcing fibres and on a thermoplastic 
5 organic material, consisting in bringing together and 

in consolidating a multiplicity of continuous yarns 

(11) , characterized in that: 

yarns (11) based on thermoplastic and 
reinforcing fibres are entrained and brought 
10 together in a parallel manner in the form of a 

sheet (12); 

the said sheet (12) is made to enter a zone in 
which it is heated to a temperature reaching at 
least the melting point of the thermoplastic 
15 without reaching the softening temperature of 

the reinforcing fibres; 

the sheet (12) is made to pass through a 
rotating impregnation device (80), while 
maintaining its temperature at a temperature at 
20 which the thermoplastic is malleable, in order 

to distribute the molten thermoplastic 
uniformly and guarantee that the reinforcing 
fibres are completely impregnated by the 
latter; 

25 - the sheet (12) is introduced into a shaping and 

centring device (100) , while maintaining its 
temperature at a temperature at which the 
thermoplastic is malleable, so as to obtain a 
tape (13) formed by bringing the yarns (11) 

30 together so as to be touching, thereby creating 

transverse continuity; 

the tape (13) is cooled in order to consolidate 
the yarns by freezing the thermoplastic and its 
dimensional characteristics and its appearance 
35 are set in order to deliver the said composite 

tape (10) . 

2. Process according to Claim 1, characterized 

in that the yarns (11) that are brought together 
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consist of continuous glass filaments and continuous 
thermoplastic filaments which are co-mingled. 

3. Process according to Claim 1 or 2, 
characterized in that it consists in unreeling, from 

5 wound packages, a continuous yarn of reinforcing 
filaments and thermoplastic filaments and, while the 
yarns are being brought together in the form of a 
sheet, in regulating the tension in the yarns. 

4. Process according to claim 1, characterized 
10 in that the yarns (11) are stripped of any static 

electricity before the sheet (12) passes into the 
heating zone. 

5. Process according to Claim 1, characterized 

in that the sheet (12) is introduced into an additional 
15 heating zone after it has passed through the rotating 
impregnation device (80). 

6. Process according to Claim 1, characterized 
in that, at the end of the manufacturing line, the tape 
(10) is wound up in the form of a reel for storing it. 

20 7 . Apparatus for implementing the process 

according to any one of Claims 1 to 6, characterized in 
that it comprises: 

means (130) for entraining the continuous yarns 
(11) consisting of reinforcing filaments and of 
25 thermoplastic filaments and means (50) for 

bringing the said continuous yarns into the 
form of a sheet (12); 
- means (70) for heating the said sheet (12) to a 
temperature reaching at least the melting point 
30 of the thermoplastic but not the softening 

temperature of the reinforcing filaments; 
a rotating device (80) for impregnating the 
heated sheet so as to distribute the molten 
thermoplastic uniformly and guarantee that the 
35 reinforcing filaments are completely 

impregnated by the latter; 

a device (100) for shaping and centring the 
sheet (12) so as to convert it into a tape 
(13); 
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- a calender (110) for cooling the tape (13), 
making it possible to freeze the thermoplastic 
and to consolidate the yarns (11) and form the 
final tape (10) . 
5 8. Apparatus according to Claim 7, characterized 

in that it comprises additional heating means (90) so 
as to keep the thermoplastic of the sheet (12) 
malleable after the latter has passed through the 
impregnation device (80) . 
10 9. Apparatus according to Claim 8, characterized 

in that the two heating means (70, 90) are ovens. 

10. Apparatus according to Claim 7, characterized 
in that the means (50) for bringing the yarns together 
consist of a comb, the tines (51) of which produce a 

15 uniformly-spaced parallel alignment of the yarns (11) . 

11. Apparatus according to Claim 7/, characterized 
in that the impregnation device (80) comprises three 
heated rotating rolls (81) which are arranged in a 
triangular configuration and between which the sheet 

20 (12) runs, the roll separation height being adapted in 
order to apply suitable pressure to the surface of the 
sheet . 

12. Apparatus according to Claim 11, 
characterized in that each roll (81) has a blade (82) 

25 for scraping off the molten thermoplastic deposited on 
the roll after the sheet has passed. 

13. Apparatus according to Claim 7, characterized 
in that the shaping and centring device (100) comprises 
a lower roller (101) and an upper roller (102) which 

30 are offset, one above the other, and rotating in 
opposite directions, the upper roller being in the form 
of a hyperboloid, and the sheet (12) being concentrated 
around the central running axis as it passes between 
the two rollers in order to deliver a tape (13) 

35 constituting a mutually contiguous association of 
yarns . 

14. Apparatus according to Claim 7, characterized 

in that the cooling calender (110) consists of two 
rotating cooling rolls which are arranged one above the 
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other and between which the tape (13) runs and which do 
not have guiding edges, the calender giving the 
composite tape (10) its final shape. 

15. Apparatus according to Claim 14, 
5 characterized in that the cooling calender (110) 

includes, downstream of the rolls, a bath (120) in 
which the running composite final tape (10) is 
immersed . 

16. Apparatus according to Claim 7, characterized 

10 in that means (40) for regulating the tension in the 
yarns (11) are provided upstream of the means (50) for 
bringing the yarns together. 

17. Apparatus according to Claim 7, characterized 
in that an antistatic device is provided upstream of 

15 the heating means (70) . 

18. Apparatus according to Claim 7, characterized 
in that it includes, at the end of the manufacturing 
line and downstream of the entrainment means (130), a 
winder (140) allowing the tape (10) to be wound in the 

20 form of a reel. 

19. Tape obtained according to the process of 
Claim 1, characterized in that it constitutes a strong 
flexible product of smooth surface appearance, having a 
thickness of less than 0.2 mm and a void content of 

25 less than 0.2%. 
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Declaration and Power of Attorney for Patent Application 
Declaration et Pouvoirs pour Demande de Brevet 

French Language Declaration 



En tant I'inventeur nomme ci-apres, je declare par le 
present acte que 



As a below named inventor, I hereby declare that: 



Mon domicile, mon adresse postale et ma nationality sont 
ceux figurant ci-dessous a cote de mon nom 



My residence, post office a 
stated next to my name. 



dress and citizenship are as 



Je crois etre le premier inventeur original et unique (si un 
seul nom est mentionne ci-dessous), ou Tun des premiers 
co-inventeurs onginaux (si plusieurs noms sont mentionnes 
ci-dessous) de I'objet revendique, pour leque! une 
demande de brevet a ete deposee concernant I'mvention 
intitulee 



I believe I am the original, first and sole inventor (if only one 
name is listed below) or an original, first and joint inventor 
(if plural names are listed below) of the subject matter 
which is claimed and for which a patent is sought on the 
invention entitled 



et dont la description est fournie ci-joint a moins 
n ci-joint 

□ a ete deposee le 

sous le numero de demande des Etats-Unis ou le 
numerode demande international PCT 



_ et modifiee le 
_ (le cas echeant) 



PROCESS FOR MAMJFACTORING A COMPOSITE 

TAPE FORMED FROM REINFORCING FIBRES AND 

FIBRES OF A THERyiOPIASTIC ORGANIC 

MATERIAL 

the specification of which 1 

MX is attached hereto. 



Atty. Docket No. 1247-0849-6VF 

as United States Application Number or PCT 
International Application Number 

and was amended on 



date by Preliminary Amendment 

(if applicable). 



Je declare par le present acte avoir passe en revue et 
compris le contenu de la description ci-dessus, 
revendications comprises, teiles que modrfiees par toute 
modification dont il aura ete fait reference ci-dessus. 



I hereby state that I have reviewed and understand the 
contents of the above identified specification, including the 
claims, as amended by any amendment referred to above. 



Je reconnais devoir divulguer toute information pertinente a 
la brevetabilite, comme defim dans le Titre 37, § 1 56 du 
Code federal des reglementations. 



I acknowledge the duty to disclose information which is 
material to patentability as defined in Title 37, Code of 
Federal Regulations, § 1.56. 



French Language Declaration 



Je revendique par le present acte avoir la pnorite etrangere, en 
vertu du Titre 35, § 119(a)-(d) ou § 365(b) du Code des Etats- 
Unis, sur toute demande etrangere de brevet ou certificat 
d'inventeur ou, en vertu du Titre 35, § 365(a) du meme Code, sur 
toute demande Internationale PCT designant au moins un pays 
autre que les Etats-Unis et figurant ci-dessous et, en cochant la 
case, j'ai aussi indique ci-dessous toute demande etrangere de 
brevet, tout certificat d'inventeur ou toute demande Internationale 
PCT ayant une date de depot precedant celle de la demande a 
propos de laquelle une pnorite est revendiquee 



I hereby claim foreign priority under Title 35, United States Code, 
§ 1 19(a)-(d) or § 365(b) of any foreign application(s) for patent or 
inventor's certificate, or § 365(a) of any PCT International 
application which designated at least one country other than the 
United States, listed below, and have also identified below, by 
checking the box, any foreign application for patent or inventor's 
certificate, or PCT International application having a filing date 
before that of the application on which priority is claimed. 



Priority claimed 
Droit de pnorite 



20/OCTOBER/1999 



w 


□ 


Yes 


No 


Oui 


Non 


□ 


□ 


Yes 


No 


Oui 





Je revendique par le present acte tout benefice, en vertu du Titre 
35, § 119(e) du Code des Etats-Unis, de toute demande de 
brevet provisoire effectuee aux Etats-Unis et figurant ci-dessous 



I hereby claim the benefit under Title 35, United States Code, 
§ 119(e) of any United States provisional application(s) listed 
below. 



(Application No.) 
(N g de demande) 



(Filing Date) 
(Date de depot) 



Je revendique par le present acte tout benefice, en vertu du Titre 
35, § 120 du Code des Etats-Unis, de toute demande de brevet 
effectuee aux Etats-Unis, ou en vertu du Titre 35, § 365(c) du 
meme Code, de toute demande internationale PCT designant les 
Etats-Unis et figurant ci-dessous et, dans la mesure ou I'objet de 
chacune des revendications de cette demande de brevet n'est 
pas divulgue dans la demande anterieure americaine ou 
internationale PCT, en vertu des dispositions du premier para- 
graphe du Titre 35, § 112 du Code des Etats-Unis, je reconnais 
devoir divulguer toute information pertmente a la brevetabilite, 
comme defini dans le Titre 37, § 1 56 du Code federal des 
reglementations, dont j'ai pu disposer entre la date de depot de 
la demande anterieure et la date de depot de la demande 
nationale ou internationale PCT de la presente demande 



I hereby claim the benefit under Title 35, United States Code, 
§ 120 of any United States application(s), or § 365(c) of any PCT 
International application designating the United States, listed 
below and, insofar as the subject matter of each of the claims of 
this application is not disclosed in the prior United States or PCT 
International application in the manner provided by the first 
paragraph of Title 35, United States Code, § 112, I acknowledge 
the duty to disclose information which is material to patentability 
as defined in Title 37, Code of Federal Regulations, § 1 56 which 
became available between the filing date of the prior application 
and the national or PCT International filing date of this 
application 



Je declare par le present acte que toute declaration ci-incluse 
est, a ma connaissance, veridique et que toute declaration 
formulee a partir de renseignements ou de suppositions est 
tenue pour veridique, et de plus, que toutes ces declarations ont 
ete formulees en sachant que toute fausse declaration volontaire 
ou son equivalent est passible d'une amende ou d' une 
incarceration, ou des deux, en vertu de la Section 1001 du Titre 
18 du Code des Etats-Unis, et que de telles declarations 
volontairement fausses nsquent de compromettre la validite de la 
demande de brevet ou du brevet delivre a partir de celle-ci. 



I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issued 
thereon. 



French Language Declaration 



POUVOIRS. En tant que I'inventeur cite, je designe par la 
presente l'(les) avocat(s) et/ou agent(s) suivant(s) pour qu'ils 
poursuive(nt) la procedure de cette demande de brevet et 
traite(nt) toute affaire s'y rapportant avec I'Office des brevets 
et des marquees (mentionner le nom et le numero 
d'enregistrement). 



POWER OF ATTORNEY: As a named inventor, I hereby 
appoint the following attorney(s) and/or agent(s) to prosecute 
this application and transact all business in the Patent and 
Trademark Office connected therewith: (list name and 
registration number) 



Norman F. Obion, Reg. No. 24,618; Marvin J. Spivak, Reg. No. 24,913; C. Irvin McClelland, Reg. No. 21,124; Gregory J. Maier, Reg. No. 25,599; 
Arthur I. Neustadt, Reg. No. 24,854; Richard D. Kelly, Reg. No. 27,757; James D. Hamilton, Reg. No. 28,421; Eckhard H. Kuesters, Reg. No. 
28,870; Robert T. Pous, Reg. No. 29,099; Charles L. Gholz, Reg. No. 26,395; William E. Beaumont, Reg. No. 30,996; Robert F. Gnuse, Reg. 
No. 27,295; Jean-Paul Lavalleye, Reg. No. 31,451, Stephen G. Baxter, Reg. No. 32,884; Robert W. Hahl, Reg. No. 33,893; Richard L. Treanor, 
Reg. No. 36,379; Steven P. Weihrouch, Reg. No. 32,829; John T. Gooikasian, Reg. No. 26, 142; Richard L. Chinn, Reg. No. 34,305; Steven E. 
Lipman, Reg. No. 30,011; Carl E Schlier, Reg. No. 34,426; James J. Kulbaski, Reg. No. 34,648; Richard A. Neifeld, Reg. No. 35,299; J. Derek 
Mason, Reg. No. 35,270; Surinder Sachar, Reg. No. 34,423; Christina M. Gadiano, Reg. No. 37,628; Jeffrey B. Mclntyre, Reg. No. 36,867; 
Pau! E. Rauch, Reg. No. 38,591; William T. Enos, Reg. No. 33,128 and Michael E. McCabe, Jr., Reg. No. 37,182, with full powers of 



Addresser toute correspondance a: 



Send Correspondence to: 
Oblon, Spivak, McClelland, Maier & Neustadt, P.C. 

FOURTH FLOOR 
1755 JEFFERSON DAVIS HIGHWAY 
ARLINGTON, VIRGINIA 22202 USA 



Adresser tout appel telephonique a 
(nom et numero de telephone) 



Direct Telephone calls to: (name and telephone number) 
(703)413-3000 



Nom complete de I'unique ou premier inventeur 



Full name of or first inventor 



R^idence f boulevard de Lemenc 
7.1000 CTAMBERY FRANCE 



Post Office Address 
Same as above 



Nom complete du second co-inventeur, le cas echeant 



.Tacqi 



of second joint inventor, if any 
jes VOIRON 



Signature de I'inventeur 



Adresse Postale 



Secondjrr^ntc^si£natu re 



(Fournier les memes renseignements et la signature de tout 
co-inventeur supplementaire ) 



Residence Cote Barrier 

7.11 60 ST JEAN DE COUZ FRANCE 

Citizenship 

FR ANCE 

Post Office Address 

Samfi as above 



(Supply similar information and signature for third and subsequent 
joint inventors ) 
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French Language Declaration 



Nom complet du troisieme co-inventeur, le cas echeant 


Full name of third joint inventor, if any 
Alexandre CIVIDINO 


Signature de I'inventeur Date 


Third lnventc^^tgna^eL_ja=_, Date 

^ 0 % . D Tl^aoc=> 




^si^0 kss iaence st Francois -Appartement b.i 
9, Rue Docteur Desfrancois 


Nationality 


Citizenship ViUUU CHAMBKftY FRANCE 
FRANCE 


Adresse Postale 


Post Office Address 
Same as above 








Nom complet du quatrieme co-inventeur, le cas echeant 


Full name of fourth joint inventor, if any 


Signature de I'inventeur Date 


Fourth Inventor's signature Date 


Domicile 


Residence 


Nationality 


Citizenship 


Adresse Postale 


Post Office Address 








Nom complet du cinquieme co-inventeur, le cas echeant 


Full name of fifth joint inventor, if any 


Signature de I'inventeur Date 


Fifth Inventor's signature Date 


Domicile 


Residence 


Nationality 


Citizenship 


Adresse Postale 


Post Office Address 








Nom complet du sixieme co-inventeur, le cas echeant 


Full name of sixth joint inventor, if any 


Signature de I'inventeur Date 


Sixth Inventor's signature Date 


Domicile 


Residence 


Nationality 


Citizenship 


Adresse Postale 


Post Office Address 







(Fournir les memes renseignements et la signature de tout (Supply similar information and signature for third and sub- 
co-inventeur supplemental.) sequent joint inventors.) 
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